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(54) Temporary master-slave switching in a Piconet in a Bluetooth communication system 



(57) A wireless communication apparatus, a wire- 
less communication method thereof, and a wireless 
communication system employing the same. A master 
device (U1) of the wireless communication system re- 
quests one slave device (U2) to perform temporarily a 
function of a master device for a predetermined time, 
and sends Piconet information about other slave devic- 
es (U3). The one slave device (U2> receives the Piconet 
information from the master device (U1) and communi- 



cates with the other slave devices (U3) of the network 
for a predetermined time as a temporary master device. 
Accordingly, the one slave device (U2) becomes a dy- 
namic master device and communicates with the other 
slave devices by using a frequency hopping sequence 
and a clock of a previous master device (U1). There is 
no need to transmit the frequency hopping sequence 
and the clock of the new master device to the slave de- 
vices, and accordingly, much time can be saved. 
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Des rlptlon 

[0001 ] The present invention relates to wireless com- 
munication, and more particularly to a wireless commu- 
nication apparatus, a wireless communication method 
thereof, and a wireless communication system employ- 
ing the same, for enabling peer-to-peer communication 
between slave devices through master-to-slave switch- 
ing. 

[0002] Figure 1 is a view showing the structure of a 
Piconet in a general Bluetooth communication system. 
[0003] In a current Bluetooth system, one unit U1 0 op- 
erating as a master device, and a plurality of units U20, 
U30, and U40 operating as slave devices form a Pi- 
conet, as shown in Figure 1 . At most, seven slave de- 
vices can participate in one Piconet for one master de- 
vice U10. 

[0004] In the Piconet, channels are established be- 
tween the master device U10 and the slave devices 
U20, U30 and U40, and data is transmitted in the form 
of a packet. Figure 2(a) shows the general form of the 
transmitted packet, and Figure 2(b) shows the header 
part of the packet of Figure 2(a) in greater detail. 
[0005] M aster device U1 0 allocates an active member 
address (AM_ADDR) to the slave devices U20-U40 of 
the Piconet. The active member address AM_ADDR of 
the slave devices U20, U30 and U40 is written in the 
header part of the packet and transmitted. 
[0006] In accordance with the current Bluetooth com- 
munications, a master-driven Time Division Duplex 
method is used. If the master device appoints a certain 
slave device and transmits data to the appointed slave 
device, then the slave device that received the data 
transmits the response data to the master device. 
[0007] Accordingly, slave devices only transmit data 
to the master device, and are unable to transmit data to 
other slave devices of the Piconet. 
[0008] If master-to-slave switching is performed be- 
tween one slave device and the master device of the 
Piconet, the stave device becomes a new master device 
and can communicate with other slave devices. 
[0009] In the current Bluetooth communication sys- 
tem, by employing master-to-slave switching, the infor- 
mation of the original master device is transmitted to a 
new master device, and the other slave devices of the 
Piconet communicate according to the clock of the new 
master device. This is done by changing transmitter and 
receiver timing according to the clock of the new master 
device. 

[0010] Next, the master-to-slave switching in the cur- 
rent Bluetooth system will be described in greater detail 
with reference to the accompanying drawings. 
[0011] Figure 3 is a diagram illustrating a signal flow 
during the conventional master-to-slave switching in the 
Piconet of Figure 1 . 

[0012] First, the first unit U1 0, i.e., the old master de- 
vice, requests master-to-slave switching to the second 
unit U20, i.e., one of the slave devices of the Piconet, 



according to a hopping sequenc thereof (step S302). 
If the second unit U20 agrees to be a new master device, 
the second unit U20 sends a response signal to the old 
master device U10 (step S304). 
5 [0013] Hereinafter, the first unit U10 is defined as an 
old master device, and the second unit U20 as a new 
master device. 

[0014] The new master device U20 sends the old 
master device U10 an indication of a difference in the 

10 starts of master-to-slave slots between the new master 
device U20 and the old master device U10 through a 
time alignment Link Manager Protocol (LMP) message 
(step S306). The LMP message allows the old master 
device U10 to become synchronized with the clock of 

is the new master device U20. 

[0015] Further, the new master device U20 sends a 
Frequency Hopping Sequence (FHS) packet containing 
a new active member address AM_ADDR to the old 
master device U 1 0 (step S308). Then the old master de- 

20 vice U1 0 sends a FHS packet response to the new mas- 
ter device U20 (step S31 0). Accordingly, the new master 
device U20 exchanges the data transmission timing, 
namely transmitter and receiver timing, with the old 
master device U10. 

25 [0016] The new master device U20 also sends the 
other slave devices, i.e., the third unit U30 and the fourth 
unit U40, the same time alignment LMP message and 
FHS packet that are sent to the old master device U1 0. 
[001 7] More specifically, the new master device U20 

30 transmits the time alignment LMP message and the 
FHS packet to the third unit U30 (steps S312, S314). 
Then the new master device U20 receives a FHS re- 
sponse packet from the third unit U30 (step S31 6). 
[0018] Further, the new master device U20 transmits 

35 the time alignment LMP message and the FHS packet 
to the fourth unit U40 (steps S31 8, S320). Then, the new 
master device U20 receives the FHS response packet 
from the fourth unit U40 (step S322). 
[0019] Through the switching processes S312-S322 

40 in the Piconet, the slave devices such as the third and 
the fourth units U30 and U40 can send and receive data 
in accordance with the clock of the new master device 
U20, and receive the active member address 
AM_ADDR from the new master device U20. 

45 [0020] After receipt of the FHS response, the new 
master device U20 switches timing, and sends a poll 
packet to the third and the fourth units U30 and U40 to 
confirm whether the respective slave devices are 
switched to the timing of the new master device U20 

SO (steps S324, S326). 

[0021 ] Figure 4 is a view showing the structure of the 
Piconet of Figure 1 , after the conventional master-to- 
slave switching. 

[0022] As shown in Figure 4, the second unit U20 has 
55 taken the function of the master device, while other units 
U10, U30, and U40 operate as slave devices in the Pi- 
conet. 

[0023] Since the second unit U20, which was a slave 
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device in the Piconet of Figure 1 , has become a mast r 
device of the Piconet of Figure 4, the second unit U20 
now can communicate with the oth rslavedevices U10, 
U30 and U40 (see Figure 4). 

[0024] According to the above-described master-to- 
slave switching method of the current Bluetooth com- 
munication system, since the slave devices of the Pi- 
conet have to be allocated with new active member ad- 
dresses (AM_ADDR) from a new master device, and 
change transmitter and receiving timing according to the 
clock information of the new master device, the proce- 
dure is very complex and requires a considerable 
amount of processing time. 

[0025] Accordingly, there has been an increasing de- 
mand for a new communication method that would en- 
able peer-to-peer communication between the slave de- 
vices through more rapid master-to-slave switching. 
[0026] It is an aim of the present invention to provide 
a wireless communication apparatus, a wireless com- 
munication method, and a wireless communication sys- 
tem employing the same, which enable efficient peer- 
to-peer communication between slave devices. 
[0027] In one aspect of the present invention there is 
provided a wireless communication apparatus connect- 
ed with one or more slave devices in a network. The 
wireless communication apparatus retains information 
about the connected slave devices. The apparatus in- 
cludes a transceiving portion for receiving externally 
transmitted data, and transmitting a signal, and a con- 
troller for requesting through the transceiving portion a 
certain slave device of the connected slave devices to 
perform a function of a master device for a predeter- 
mined time, and transmitting Piconet information about 
the connected slave devices of the network. 
[0028] Preferably, the controller exchanges data 
transmission timing with the certain slave device that is 
requested to perform the function of the master device. 
[0029] Preferably, the controller is connected to a host 
via a communication interface. Preferably, the Piconet 
information includes an active member address allocat- 
ed to the connected slave devices in an active mode of 
the network. Preferably, the controller processes the 
signal requested by a host; and processes the signal 
received through the transceiving portion. Preferably, 
the transceiving portion processes a signal from the out- 
side and then sends out a transmission-intended pack- 
et. 

[0030] In a second aspect of the present invention 
there is provided a wireless communication apparatus 
connected with a master device in a network in accord- 
ance with the present invention , including a transceiving 
portion for receiving externally transmitted data, and 
transmitting a signal, and a controller for receiving a re- 
quest from the master device that requests a certain 
slave device to perform a function of a master device for 
a predetermined time. The controller receives Piconet 
information about other slave devices in the network 
from the master device, and is used to communicat 
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with the other slav devices in the network for a prede- 
termined time as a temporary master device. 
[0031] Preferably, the controller is operable to receive 
Piconet information about other slave devices in the net- 

5 work from the master device; and is operable to com- 
municate with the other slave devices in the network for 
the predetermined time as a temporary master device. 
[0032] Preferably, the controller exchanges data 
transmission timing with the master device. 

10 [0033] Preferably, the controller enables the certain 
slave device operating as the temporary master device 
to communicate with the slave devices, other than the 
certain slave device, according to a frequency hopping 
sequence and a clock of the master device. 

15 [0034] Preferably, the Piconet information includes an 
active member address allocated to the slave devices, 
other than the certain slave device, in an active mode 
of the network. 

[0035] Preferably, the controller updates the Piconet 
20 information about the slave devices, other than the cer- 
tain slave device, while the certain slave device per- 
forms the function of the temporary master device, and 
sends the updated information to the master device after 
the predetermined time. 
25 [0036] In a third aspect of the present invention there 
is provided a wireless communication method of a wire- 
less communication apparatus which is connected with 
one or more slave devices in a network, and includes 
information about the connected slave devices in ac- 

30 cordance with the present invention. The method in- 
cludes requesting a certain slave device of the connect- 
■ ed slave devices to perform a function of a master de- 
vice for a predetermined time, and sending Piconet in- 
formation about other slave devices of the connected 

35 slave devices of the network to the certain slave device. 
[0037] In afourth aspect of thepresent invention there 
is provided a wireless communication method of a wire- 
less communication apparatus connected with a master 
device in a network. The method including; (a) a previ- 

40 ous slave device being requested by the master device 
to perform a function of a temporary master device for 
a predetermined time, (b) receiving Piconet information 
about slave devices connected in the network from the 
master device, and (c) communicating with the other 

45 slave devices of the network as the temporary master 
device for the predetermined time. 
[0038] Preferably, the process of receiving Piconet in- 
formation, mentioned above, includes exchanging data 
transmission timing with the master device, and the 

50 process of communicating with other slave devices in- 
cludes updating, as the temporary master device, the 
Piconet information about the connected slave devices 
of the network, and sending the updated information to 
the master device after a predetermined time. 

55 [0039] In a fifth aspect of the present invention there 
is provided a wireless communication system, including 
one or more slave devices connected to the wireless 
communication system, and a master device having in- 
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formation about the connected slave devices. The mas- 
ter device requests a certain slave device of the con- 
nected slave devices to perform a function of a tempo- 
rary master device for a predetermined time, exchanges 
data transmission timing with the certain slave device, 
and sends Piconet information about other slave devic- 
es of the connected slave device. The slave device re- 
ceives the Piconet information about the other slave de- 
vices from the master device, and communicates as the 
temporary master device with the other slave devices 
for the predetermined time. 

[0040] For a better understanding of the invention, 
and to show how embodiments of the same may be car- 
ried into effect, reference will now be made, by way of 
example, to the accompanying diagrammatic drawings 
in which: 

Figure 1 is a view showing the structure of a Piconet 
of current Bluetooth communication system; 

Figure 2 is a view showing a packet transmitted in 
the Piconet, in which Figure 2(a) shows the general 
form of the packet, and Figure 2(b) shows a header 
of the packet in greater detail; 

Figure 3 is a diagram showing a flow of signal during 
the conventional master-to-slave switching in the 
Piconet of Figure 1 ; 

Figure 4 is a view showing the structure of the Pi- 
conet after the conventional master-to-slave 
switching shown in Figure 3; 

Figure 5 is a block diagram showing a wireless com- 
munication apparatus according to the present in- 
vention; 

Figure 6 is a view showing signal flow when a rapid 
master-to-slave switching is performed in the Pi- 
conet of 

Figure 5 according to a preferred embodiment of the 
present invention; and 

Figure 7 is a view showing the structure of the Pi- 
conet after the rapid master-to-slave switching 
shown in Figure 6. 

[0041] As shown in Figure 5, the wireless communi- 
cation apparatus 20(30) includes a transceiving portion 
21(31), and a controller 23(33), wherein the reference 
numerals 20, 21 , 23, and 40 refer to the wireless com- 
munication apparatus operating as a slave and its ele- 
ments, while the reference numerals in parenthesis, i. 
e.,30, 31 , 33 and 50 referto the wireless communication 
apparatus operating as a master device and its ele- 
ments. 

[0042] First, the wireless communication apparatus 
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20 operating as a slave will be described below. 
[0043] The transceiving portion 21 processes a signal 
received from the outside, such as a radio frequency 
(RF) signal, and sends out a transmission-intended 
5 packet. 

[0044] The controller 23 is connected to a host 40 via 
a communication interface. The host can be various 
communication terminals, such as a laptop computer, 
mobile phone, and printer, or the like. 

10 [0045] The controller processes the signal requested 
by the host 40, and also processes the signal received 
through the transceiving portion 21 . 
[0046] The wireless communication apparatus 20 op- 
erates as a slave device in a wireless network in which 

15 the wireless communication apparatus 20 is connected 
with other wireless communication apparatuses. Upon 
receipt of request from the master device through the 
transceiving portion 21 to operate as a master device 
for a predetermined time, the controller 23 of the wire- 

20 less communication apparatus 20, operating as a slave 
device, exchanges data transmission timing with the 
wireless communication apparatus operating as a mas- 
ter device. 

[0047] Further, the controller 23 of the wireless com- 

25 munication apparatus 20 receives Piconet information 
about the slave devices connected in the network, there- 
by enabling communication with other slave devices as 
a temporary master device for a predetermined time. 
[0048] Next, the wireless communication apparatus 

30 30 operating as a master device will be described. 
[0049] The wireless communication apparatus 30 op- 
erating as a master device requests one of the slaves 
of the network to operate as a new master device for a 
predetermined time. 

35 [0050] Accordingly, the controller 33 exchanges data 
transmission timing with the requested slave device, 
and sends the Piconet information including the active 
member addresses AM_ADDR of the slave devices 
connected in the network. 

40 [0051] The master-to-slave switching between the 
wireless communication apparatuses 20 and 30 respec- 
tively operating as a slave device and a master device 
for performing a peer-to-peer communication, will be de- 
scribed below with reference to Figure 6. 

45 [0052] Referring to Figure 6, the original master de- 
vice of the Piconet is defined as an anchored master 
device, while the unit temporarily operating as the mas- 
ter is defined as a dynamic master device. 
[0053] The first unit U 1 that is an anchored master re- 

50 quests a master-to-slave switching to the second unit 
U2 to be a dynamic master device intending to transfer 
its master function to the second unit U2 (step S602). 
[0054] If the second unit U2 responds by agreeing 
with the master-slave-switching (step S604), receiver 

55 and transmitter timing exchange (i.e., TDD) is carried 
out between the anchored master device U1 and the 
second unit U2. 

[0055] The anchored master device U1 transmits ba- 



4 



7 EP 1 4 

sic Piconet information such as the active member ad- 
dresses AM_ADDR of the slave devices connected in 
the Piconet (step S606). 

[0056] The second unit U2 performs the function of 
the master device for a predetermined time, communi- 
cating with other slave devices and updating the Piconet 
information of the slave devices (step S608). After the 
predetermined time, the second unit U2 transmits the 
updated Piconet information to the anchored master de- 
vice (step S614). 

[0057] As described above, the dynamic master de- 
vice receives the function of the master device from the 
anchored master device. The dynamic master operates 
as the master device for a predetermined time, using 
the frequency hopping sequence and the clock of the 
anchored master device without alteration, which are 
based on the Bluetooth device address BD_ADDR of 
the anchored master device. 

[0058] Accordingly, unlike conventional master-to- 
slave switching, there is no need to transmit the FHS 
packet containing Bluetooth device address 
(BD_ADDR) of the new master device to the slaves. 
[0059] Figure 7 is a view showing the structure of the 
Piconet after the master-to-slave switching shown in 
Figure 6. 

[0060] The second unit U2, which becomes the dy- 
namic master device, does not communicate via the first 
unit U1 , which is the anchored unit (Figure 7), but com- 
municates directly with the third unit U3. Accordingly, the 
peer-to-peer communication between the second and 
the third units U2 and U3 becomes possible. 
[0061] As described above, in the wireless communi- 
cation apparatus, the wireless communication method 
thereof, and the wireless communication system em- 
ploying the same according to the present invention, 
since the slave communicates with other slaves as the 
dynamic master device while using the frequency hop- 
ping sequence of the old master device, i.e., the an- 
chored master device without change, the dynamic 
master device does not have to transmit its frequency 
hopping sequence and the clock to the slaves, and thus, 
much time can be saved. 

[0062] Further, since the dynamic master device does 
not have to allocate new active member addresses 
AM_ADDR to the slaves, the master-to-slave switching 
can be carried out rapidly. 

[0063] The present invention is not restricted to the 
foregoing embodiment thereof and changes can be 
made by those skilled in the art without departing from 
the scope of the invention. Therefore, the scope of the 
invention is defined by the following claims rather than 
the detailed description thereof. 
[0064] The reader's attention is directed to all papers 
and documents which are filed concurrently with or pre- 
vious to this specification in connection with this appli- 
cation and which are open to public inspection with this 
specification, and the contents of all such papers and 
documents are incorporated herein by reference. 
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[0065] All of th features disclosed in this specifica- 
tion (including any accompanying claims, abstract and 
drawings), and/or all of the steps of any method or proc- 
ess so disclosed, may be combined in any combination, 

s except combinations where at least some of such fea- 
tures and/or steps are mutually exclusive. 
[0066] Each feature disclosed in this specification (in- 
cluding any accompanying claims, abstract and draw- 
ings), may be replaced by alternative features serving 

10 the same, equivalent or similar purpose, unless ex- 
pressly stated otherwise. Thus, unless expressly stated 
otherwise, each feature disclosed is one example only 
of a generic series of equivalent or similar features. 
[0067] The invention is not restricted to the details of 

15 the foregoing embodiment(s). The invention extend to 
any novel one, or any novel combination, of the features 
disclosed in this specification (including any accompa- 
nying claims, abstract and drawings), or to any novel 
one, or any novel combination, of the steps of any meth- 

20 od or process so disclosed. 



Claims 

25 1. a wireless communication apparatus connected 
with one or more slave devices (U2,U3> in a net- 
work, the wireless communication apparatus (20) 
having information about the connected slave de- 
vices, the apparatus comprising: 

30 

a transceiving portion (21 ) for receiving exter- 
nally transmitted data, and transmitting a sig- 
nal; and 

35 a controller (23) for requesting through the 

transceiving portion a certain slave device (U2) 
of the connected slave devices to perform a 
function of a master device (U1 ) for a predeter- 
mined time, and transmitting Piconet informa- 

40 tion about the connected slave devices (U2.U3) 

of the network. 

2. The wireless communication apparatus of claim 1 , 
wherein the controller (23) exchanges data trans- 

45 mission timing with the certain slave device (U2) 
that is requested to perform the function of the mas- 
ter device (U1). 

3. The wireless communication apparatus of claim 1 
so or 2, wherein the controller (23) is connected to a 

host (40) via a communication interface. 

4. The wireless communication apparatus of claim 1 , 
2 or 3 wherein the Piconet information includes an 

55 active member address allocated to the connected 
stave devices (U2.U3) in an active mode of the net- 
work. 
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5. A wireless communication apparatus of claim 1 , 2, 
3 or 4 wherein the controller (23) processes the sig- 
nal requested by a host (40); and processes the sig- 
nal received through the transceiving portion (21). 

6. A wireless communication apparatus of claim 1 , 2, 
3, 4 or 5 wherein the transceiving portion (21 ) proc- 
esses a signal from the outside and then sends out 
a transmission-intended packet. 

7. A wireless communication apparatus connected 
with a master device in a network including the mas- 
ter device (U1 ) and slave devices (U2,U3), compris- 
ing: 

a transceiving portion (31) for receiving exter- 
nally transmitted data, and transmitting a sig- 
nal; and 

a controller (33) for receiving a request from the 
master device (U1) that requests a certain 
slave device (U2) to perform a function of the 
master device for a predetermined time. 

8. The wireless communication apparatus of claim 7, 
wherein the controller (33) is operable to receive Pi- 
conet information about other slave devices 
(U2,U3) in the network from the master device (U1 ); 
and is operable to communicate with the other slave 
devices (U2,U3) in the network for the predeter- 
mined time as a temporary master device. 

9. The wireless communication apparatus of claim 7 
or 8, wherein the controller (33) exchanges data 
transmission timing with the master device (U1). 

10. The wireless communication apparatus of claim 7, 
8 or 9 wherein the controller (33) enables the certain 
slave device (U2) operating as the temporary mas- 
ter device to communicate with the slave devices 
(U3), other than the certain slave device (U2), ac- 
cording to a frequency hopping sequence and a 
clock of the master device (U1). 

11. The wireless communication apparatus of claim 7, 
8, 9 or 10 wherein the Piconet Information includes 
an active member address allocated to the slave 
devices (U3), other than the certain slave device 
(U2), in an active mode of the network. 

12. The wireless communication apparatus of claim 7, 
8, 9, 10 or 11 wherein the controller (33) updates 
the Piconet information about the slave devices 
(U3), other than the certain slave device (U2), while 
the certain slave device performs the function of the 
temporary master device, and sends the updated 
information to the master device (U1) after the pre- 
determined time. 
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13. A wireless communication method for use in a wire- 
less communication apparatus (20) which is con- 
nected with one or more slave devices (112,1)3) in a 
network, and includes information about the con- 

5 nected slave d vices, the wireless communication 
method comprising the steps of: 

requesting a certain slave device (U2) of the 
connected slave devices to perform a function 
10 of a master device (U1) for a predetermined 

time; and 

sending Piconet information about other slave 
devices (U3) of the connected slave devices of 
the network to the certain slave device (U2). 

15 

14. The wireless communication method of claim 13, 
further comprising exchanging data transmission 
timing with the certain slave device (U2) requested 
to perform the function of the master device (U1). 

20 

15. The wireless communication method of claim 13 or 
14, wherein the Piconet information contains an ac- 
tive member address allocated to the other slave 
devices (U3) in an active mode of the network. 

25 

16. The wireless communication method of claim 13, 
14 or 15, wherein the certain slave device <U2) re- 
ceives the Piconet information about the other slave 
devices (U3) from the master device (U1 ), and com- 

30 municates as a temporary master device with the 
other slave devices for the predetermined time. 

17. A wireless communication method for use in a wire- 
less communication apparatus connected with a 

35 master device in a network, comprising the steps of: 

(a) requesting that a slave device (U2) perform 
a function of a temporary master device for a 
predetermined time; 

40 

(b) receiving Piconet information, from the mas- 
ter device (U1), about other connected slave 
devices (U3) in the network; and 

45 (c) communicating with the other slave devices 

(U3) of the network as the temporary master 
device for the predetermined time. 

18. The wireless communication method of claim 17, 
50 wherein step (b) comprises the step of exchanging 

data transmission timing with the master device 
(U1). 

19. The wireless communication method of claim 17 or 
55 1 8, wherein the Piconet information includes an ac- 
tive member address allocated to the connected 
slave devices (U3) in an active mode of the network. 
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20. The wireless communication method of claim 17, 
1 8 or 1 9 wherein a slave device (U2) performing the 
function of the temporary master device communi- 
cates with the other, slave devices (U3) according 

to a frequency hopping sequence and a clock of the s 
master device (U1). 

21. The wireless communication method of claim 17, 
1 8, 1 9 or 20 wherein step (c) comprises the step of 
updating, as the temporary master device, the Pi- 10 
conet information about the other connected slave 
devices of the network, and sending the updated 
information to the master device after the predeter- 
mined time. 

15 

22. A wireless communication system comprising: 

one or more slave devices (U2,U3) connected 
to the wireless communication system; and 

20 

a master device (U1 ) having information about 
the connected slave devices wherein; 

the master device (U1 ) requests a certain slave 
device (U2) of the connected slave devices to 25 
perform a function of a temporary master de- 
vice for a predetermined time, exchanges data 
transmission timing with the certain slave de- 
vice, and sends Piconet information about oth- 
er slave devices of the connected slave device; so 
and 

the certain slave device (U2) receives the Pi- 
conet information about the other slave devices 
from the master device, and communicates as 35 
the temporary master device with the other 
slave devices for the predetermined time. 
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